Abstract
Introduction
The basic structure of the U.S. public retirement system is highly progressive in redistributing income from high-income workers to lower-income retirees. However, it has long been recognized that a large portion of the redistribution is negated on a lifetime basis by the fact that lower-income retirees have a shorter life expectancy and may collect benefits for an abbreviated period of time. 1 The issue takes on added importance today because of proposals to raise the retirement age in line with increased average life expectancy as a primary means of controlling the system's costs. However, if life expectancy is increasing only for those at the top of the income distribution, an increase in the retirement age seems unfair to lower-income groups with unchanged or even reduced life expectancy.
A large empirical literature has firmly established that life expectancy is strongly correlated with a range of different measures of socioeconomic status (SES), such as income, education, wealth, and occupation. More recent studies also show that the differential in mortality rates across those SES groups has widened in the United States and most high-income countries since the mid-20 th century, reversing a long trend toward greater equality (Waldron 2007 ). However, there are concerns about some of the indicators of SES that have been used in those mortality studies. This is particularly true for those concurrent measures of SES that might be susceptible to a reverse correlation with health, which is itself a direct determinant of mortality. But questions have also been raised about the robustness of other indicators of SES, particularly in comparisons that extend over long time periods during which the distribution of an indicator may have changed. While we have many surveys with indicators of SES, it is only now becoming common to link those surveys to subsequent death records.
The purpose of this study is to explore the increase in differential mortality among the aged population and its impact on the progressivity of the retirement system by analyzing and comparing data from two surveys, the Survey of Income and Program Participation (SIPP), and the Health and Retirement Study (HRS) . 2 Both of these surveys contain a wealth of SES 1 Changing views of the effect of mortality differences on the progressivity of Social Security are illustrated in the chain of articles from Friedman 1972 , Aaron 1977 , Smith et al. 2003 2006. Most of that debate has centered around the retired-worker benefit, but as emphasized in the CBO report, most of the lifetime progressivity flows from the disability and survivor portions of the program. 2 This paper is an expansion and revision of an early draft (Bosworth and Burke 2014) that was limited to data from the HRS alone. The SIPP is a much larger sample with greater coverage of earnings records from the U.S. Social Security Administration (SSA). We have benefited greatly from access to the administrative data through the Office of Research, Evaluation, and Statistics of the SSA.
indicators and both have ongoing links to Social Security earnings, benefits, and death records.
The HRS is limited to individuals in the noninstitutional population over the age of 50; and, while the SIPP surveys the full population, we have also confined the analysis from that source to those over age 50. The focus on the population over age 50 abstracts from issues, such as the incidence of perinatal deaths, accidents, and homicides, that complicate the interpretation of whole life measures. Nearly 95 percent of Americans will live to age 50, and life after age 50 is more reflective of adult life determinants of SES and the cumulative effects of prior behavioral choices.
A primary objective here is to use information from the two surveys to compare the utility of the major alternative measures of SES-education, income, occupation and wealth-in the prediction of mortality risks for aged persons in the United States. The evaluation of the alternatives will provide evidence with regard to the robustness of the finding of increasing disparities in life expectancy. Most U.S. mortality studies have used educational attainment as the measure of SES, because of its availability as an element of state death certificates and its near universal inclusion in SES surveys. However, education is not a very useful measure for purposes of exploring alternative structures of a retirement system based on individuals' earnings, and questions have been raised about the interpretation of differences in educational attainment over long periods of time (Bound and others, 2014) . With access to the earnings records, it is possible to construct estimates of average or career earnings that reduce the problem of volatility in the more standard survey measure of current income, a primary complaint about its use as an SES indicator. Studies in other countries often use occupation as an indicator of SES, but examples of its use in the United States are uncommon. Both surveys also provide estimates of household wealth, which some researchers prefer as a measure of accumulated lifetime resources. Finally, the surveys include self-reported measures of health status that can be used to explore the potential for reverse causation in the use of income and wealth as indicators of mortality risk. We can also observe the extent to which an intermediate measure of health status substitutes for the correlation between the SES indicator and mortality.
Finally, we analyze the distribution of retirement benefits and show how that distribution is influenced by changing patterns of life expectancy. The changes in the distribution of benefits implied by changing patterns of differential mortality are compared on the basis of the analysis of differential mortality in the SIPP and HRS.
Prior Research
Following the path-breaking work by Kitagawa and Hauser (1973) Research in other countries demonstrates that increasing differential mortality is an international phenomenon with a range of interesting results. The National Research Council (2010) provides a detailed review of mortality differences among those over age 50 within a sample of high-income countries. In Britain, the first Whitehall study of male employees in the British civil service, initiated in 1967, documented a steep inverse relationship between civil service grade and health and mortality outcomes. Men in the lowest grade had a mortality risk three times higher than that of those in the highest grade. The study was particularly important because in focusing on civil servants it largely excluded those who would be classified as poor, demonstrating that premature mortality was not limited to the poor and near poor, and that the relationship between mortality and an index of SES was best described as a continuous gradient.
It was also one of the first studies to show that only a small proportion of the difference in outcomes could be traced to behavioral risks or lack of access to care.
It is common to argue that measures of SES are reflective of cumulative long-term intractable influences on mortality; yet the experience of East Germany after unification suggests the opposite, because life expectancy at age 65 improved dramatically after 1990 and converged to that of West Germany by the mid-2000s. Meanwhile, other East European countries continued to lag behind. The convergence of old-age life expectancy in Germany is attributed to large increases in old-age pensions and the expansion of access to health care in the East (Vogt and Kluge 2014) . At the same time, the convergence across the two regions has been accompanied by increased differential mortality across SES groups when measured by relative pension amounts (a proxy for work-life income) and occupation (Kibele and others 2013) .
Those with the highest SES in East Germany showed the largest improvements in mortality.
Canada provides a useful comparison to the United States because, while it shares some similarities in its measures of SES, it has long provided an advanced national health care system open to all. A data base links SES information from the Census long form with the administrative records of 2.7 million individuals, who were followed from 1991 to 2001 with a total of about 260,000 deaths. The analysis of that data (Wilkins et al. 2008 ) revealed a strong inverse correlation between mortality risk and a variety of SES indicators, such as education, occupation and family income. Another study used administrative data from the Canadian pension system to examine the relationship between a measure of career earnings and mortality at ages 65-74 (Wolfson and others 1993) . It also found a strong negative relationship with mortality throughout the earnings distribution. However, very little research is available on the question of whether the magnitude of differential mortality is increasing over time.
Basic Data Sources
The SIPP began in 1984, and we have combined data from the 1984, 1993, 1996, 2001, and 2004 Within the SIPP, we were able to successfully match about 80 percent of the respondents to their corresponding Social Security earnings and death records. 4 As discussed later, the sample was further limited to members of households with nonzero earnings for ages 41-50. The result is a total sample of 65,000 men and 72,000 women (see the top panel in Table 1 ). 5 Among these, about 100,000 respondents were "married, with spouse present" at the time of the SIPP interview. We were able to successfully match slightly less than 98 percent of these married respondents to their spouse's Social Security record. The sample also includes a total of 33,000
deaths. We then created a person-year dataset in which each respondent enters the sample in the year corresponding to their initial SIPP interview (beginning in 1984) and remains in the sample until the year of their death or until 2012 (the last year for which we have reliable death data).
That dataset has a maximum of about 740,000 observations for men and 895,000 for women.
The SIPP has a short longitudinal structure with 8-12 waves or topical interviews over a span of about four years.
The HRS comprises a considerably smaller data set of 13,000 men and 17,000women, but it has continued to re-interview them on a biennial basis providing updated information on their social, economic, and health situation. However, there have been much greater difficulties in obtaining permissions to use individual administrative records. Thus, members of households with reported earnings records fall to only 60 percent of the initial sample. However, we are not restricted to the SSA administrative records for reported deaths since the HRS maintains its own 3 The terminal birth year of 1957 is dictated by the lack of Social Security earnings data after 2007. 4 In the early years of the survey, respondents were asked for their Social Security numbers, but the refusal rate rose rapidly in later years, particularly for interviews that relied on a phone contact. Currently, unless respondents specifically opt out, the linkage to their administrative record is based on a probabilistic match. 5 The sample cannot be viewed as fully representative of the population of persons over age 50. Particularly in the early years of the Social Security system, many employees of governments and non-profits were excluded and would not have earnings records. In the construction of the income indicator, we also required that individuals or their spouses have nonzero earnings for ages 41 to 50. Furthermore, the SIPP samples on which the dataset is built were limited to the non-institutionalized population. Finally, some respondents refused permission to access their Social Security records. However, Cristia (2009) found only small differences between a similar mortality sample and the distribution in the SIPP by age, sex, and race. We do not explore the issue further and assume that the 20 percent of respondents who could not be matched are randomly distributed across the full SIPP sample.
tracker file. The HRS comprises an older group of respondents than the SIPP with a higher overall death rate; but as shown in Income. Some of the early studies of mortality used current income, because it was available from Census or other periodic surveys. However, it has long been recognized that it is a poor basic indicator of SES because of its sensitivity to adverse health events or other transitory events. Access to Social Security earnings records makes it possible to use an average of past earnings-what we label as "career earnings"-as an income-based measure of SES, while avoiding many of the problems caused by using current income. A 10-year average of midcareer earnings dilutes the role of transitory influences and comes close to the concept of permanent income. The focus on mid-life income also reduces, though it does not eliminate, the potential for reverse causation flowing from health to income.
However, the nature of the earnings data has changed over the years. Until 1978, SSA maintained its own records based on quarterly reports of employers. In 1978, it switched to a reliance on the annual earnings information available from IRS W-2 forms as part of a program to reduce respondent burden. The 1951-77 earnings data were limited to covered wages up to the taxable wage ceiling, which was a low and varying ratio to the average wage-only 3 percent above the average in 1965 compared to 69 percent in 1977. We have imputed earnings above the taxable wage ceiling using information on the quarter in which the worker exceeded the maximum. That is, for those who reached the ceiling with four quarters of reported earnings, the annual estimate was set to 1.14 times the taxable maximum, those with three quarters were assigned 1.53, two quarters to 2.36, and those who reached the ceiling in the first quarter were set at 5 times the taxable maximum. women by birth year in Figure 1 , and they raise some of the same issues as for the education indicators. Because women were increasingly likely to be in the labor force, their measure of career earnings is steadily rising relative to that of men. Meanwhile, the average wage of men is declining for the younger birth cohorts. Furthermore, the overall wage index includes the earnings of all workers in a given calendar year, rather than only those at ages 41 to 50, so career earnings will be influenced by changes in the age distribution of the overall labor force. To eliminate the secular drift, we employed an adjustment similar to that used to convert to a relative measure of education: individual career earnings were indexed by the career earnings of the five surrounding birth cohorts. The calculations were done separately for men and women.
A final complication involves the treatment of married individuals. Work histories of older married women up through the 1940s birth cohorts were limited, making career earnings a 7 The adjustment ratios were originally derived for a report to SSA, Toder et al. (1999) . Class intervals were set under an assumption of steady earnings throughout the year, and the class means were derived from the distribution of wages in various reports of the Current Population Survey. Less than 1 percent of the workers in the sample reached the taxable maximum in the first quarter. A similar methodology was also used more recently in Cristia (2009) and Kopczuk, Saez, and Song (2010) . Additional problems with the changeover to W-2 records in 1978-80 led us to use an interpolation of individuals' earnings above the taxable ceiling between 1977 and 1981. No adjustment could be made for the self-employed who were above the taxable wage ceiling as they file on an annual basis. 8 Even after our adjustments, the pre-1977 data are not fully compatible with the later years because of considerable clumping after adjusting for the quarter in which individuals reach the taxable wage ceiling. 9 The computation of career earnings is adapted from Waldron (2007) . As she noted, the reliance on years with nonzero earnings does exclude some low-wage workers with poor health and likely leads to an understatement of the mortality risk for the disabled and workers near the bottom of the income distribution.
particularly problematic indicator of their SES. Therefore, we rely on a construct that combines husband and wife earnings as the primary income-based measure of household-level SES. We define household earnings for individuals with a spouse as the sum of the two career earnings divided by the square root of two. For those without a spouse, we use individual career earnings.
That does result in the exclusion from the analysis of individuals who were single in the SIPP and did not have positive earnings between ages 41 to 50.
The HRS has matching Social Security records for a smaller percentage of the participants than for the SIPP, and there were additional problems with the records for those who entered the study in its initial years. 10 As a result, the proportion of the sample with career earnings falls to below 50 percent (Table 1) . 11 To extend the analysis beyond those with an earnings record to the full sample, we estimated relationships for male and female career earnings that include a wider range of variables from the survey (Appendix Table A1 ). We use the regressions shown in columns 2 and 4 of that table to generate predicted values for the full sample, thereby obtaining a measure of individual and household earnings for nearly everyone.
While we report some of the mortality results based on the restricted sample with non-missing earnings, we also used the predicted values as our income-based indicator.
Wealth. Wealth provides individuals with the resources to meet emergencies, absorb economic shocks, and obtain superior health care. It is also a summary measure of lifetime income in cases where a direct measure of income is unavailable. As such, it ought to be a powerful indicator of SES. Attanasio and Hoynes (2000) employed data from the SIPP to measure the relationship between wealth and mortality. They reported a large inverse relationship between individuals' relative positions in the wealth distribution and mortality risk.
However, their analysis did not utilize information from the SSA records, and the observation on deaths is thus limited to 2½ year observation periods from the 1984 and 1987 panels. The short period of time between the observation on wealth and possible deaths heightens the concern, as with measures of current income, about the potential for a reverse correlation with poor health resulting in declines in wealth. We try to reduce this problem by focusing on measures of wealth in the earliest possible wave of each survey and extending the observations on mortality to 2012.
Both the SIPP and the HRS provide estimates of overall wealth defined as total asset less total liabilities. They include owning a home and vehicles among nonfinancial assets and deduct consumer debt. The wealth numbers are deflated by the CPI-U-RS for the survey year and negative values are set to zero. For the HRS, the wealth is drawn from the earliest possible wave of each respondent, and we have wealth estimates for the entire sample. Wealth estimates were available for 92-94 percent of individual in the SIPP.
Occupation. Occupational status is often used, because of the difficulty of obtaining information on long-term earnings, and also because it helps to define characteristics of employment that are relevant to measuring health risks, lifestyle behaviors, and access to healthrelated resources. It has been a more common element of mortality studies in Europe than in the United States. The basic problem is that there is no natural ranking of occupation that can easily convert into an index of SES. We did experiment with a nine-category classification for the HRS based on the occupation of the longest duration, and those results are reported in a later section. The occupational measure was missing for about 6 percent of the male population and 20 percent of the female population. We were unable to obtain a consistent indicator of occupation from the SIPP.
Other Variables. Our analysis deals separately with mortality risks of men and women, but, in addition to the SES indicators, we include categorical variables measuring race/ethnicity and marital status. Both surveys also include a self-reported measure of health status, which is of interest because it identifies one channel by which variations in SES might influence mortality.
For the SIPP, we have a single measure from the individual's entry panel. That value can range from a value of 1 for those in excellent health to 5 for those in poor health. The same measure is available in the HRS, but it is reassessed in each biennial wave. We used the reported value from each person's entry interview. We also experimented with an indicator from the HRS of whether or not the respondent has ever received disability benefits. The measure is not available from the SIPP.
Estimation of Mortality Risks
We constructed an annual data file in which each respondent is included beginning from the year of entry into the sample or in the year in which they reach age 50, and they remain in the data set through the year 2012 12 (the last year of reliable death information) or their year of death. The statistical analysis is based on a proportional hazard model of mortality risk that takes the form:
where X is a vector of potential determinants of mortality risk. As potential determinants, the regressions include the person's age, birth year, and categorical variables for race/ethnicity and marital status. 13 Ages range from 50 to 100, and birth year begins at zero in 1900. We experimented with alternative nonlinear measures of age, but they were not statistically significant. The birth year is our basic indicator of cohort effects. Most importantly, there are four alternative indicators of SES with which to measure differential mortality -and for each measure we include the interaction of SES with the birth year to measure increasing or decreasing magnitudes of differential mortality. We also experimented with measures of health status as well as with whether the respondent had received disability (HRS only) to observe their impact on the measured magnitude of differential mortality.
Some preliminary results using the SIPP data are shown in Table 2 . Mortality risks for men and women are estimated separately, and the table includes all of the basic determinants but excludes any interaction with birth year. There is a strong age profile for both men and women, and a negative cohort effect for men-a trend of declining mortality-but the coefficient is slightly 12 For the HRS, the death data became unreliable beginning in year 2011, limiting our analysis to calendar year 2010. 13 We included a categorical variable for the first calendar year of their enrollment as recognition that respondents are exposed to the risk of dying for less than a full 12 months.
positive for women. Despite the correlation among them, all three measures of SES have a significant negative relationship with mortality. Race and marital status are highly significant discriminators of mortality risk. Self-reported health status is also strongly correlated with mortality risk; yet, its inclusion does not eliminate the role for the SES indicators.
A more detailed presentation that focuses on the alternative measures of SES individually and introduces a test for differential mortality is shown in Table 3 The comparison of the estimates for men and women indicate extremely similar coefficients for many of the determinants of mortality. As with men, there is strong evidence of increasing differential mortality when using either career earnings or educational attainment.
However, there is no evidence of increasing differential mortality in wealth for women. It is also noteworthy that marital status has a much smaller effect on female mortality: apparently women are more capable of taking care of themselves.
Comparable results for the HRS are displayed in Tables 4a and 4b . The construction of the household earnings variable results in a considerable loss of observations; so Table 4a also includes a regression using predicted earnings as an additional indicator of SES. As with the SIPP, the results indicate strongly increasing differential mortality, although its magnitude is small in the regression for males using actual household earnings. The regressions using educational attainment are very similar to those for the SIPP, with the coefficient on the interaction with birth year being negative and highly significant. Wealth performs better as an indicator of SES in the HRS, perhaps because the measure appears to be of higher quality in the HRS (Czajka and others 2004) . Table 4a shows the results of using nine summary categories of occupational codes as the SES indicator. Overall, the set of codes have high statistical significance-equal to or better than the other SES measures. However, the coefficients on individual occupations are difficult to interpret in any simple scale, and they vary substantially between men and women. The effort to measure changing patterns of differential mortality by including an interaction of each occupational category with birth year is generally unsatisfactory. Those coefficients also vary both in sign and statistical significance, often having an unexpected positive association. We conclude that, while occupational codes do reflect many of the characteristics of other SES indicators, the lack of a straightforward quantitative scale limits their usefulness. Judging by the overall fit of the equations, the occupational indicator does not provide significant additional information about mortality risk beyond that of the other SES indicators.
Furthermore, there is a question about the extent to which health defines the channel through which SES influences mortality. Thus, for the set of regressions shown in Tables 3 and   4 , we estimated an alternative with the addition of self-reported health status. In all cases, health status had high statistical significance, but it had a relatively small effect in reducing the size of the coefficient on the interaction term between the SES indicator and birth year-our measure of increasing differential mortality. For the SIPP, the coefficient on the interaction of education and birth year was cut by 5 percent for men and 15 percent for women. The reduction for career earnings was 10 percent for men and 15 percent for women. In the HRS, the reduction for the education interaction was larger-25 percent for both men and women-and the change for career earnings varied between 30 percent for men and 10 percent for women. Overall, we interpret the result as an indication that the finding of a consistent pattern of increasing differential mortality is operating through channels in addition to health status. Finally, the HRS also asks if the respondent has ever received disability benefits. In all of the estimates, disability has a very large and significant positive impact on mortality risk, but again without reducing the role of the SES interactions with birth year.
Implications for the Distribution of Retirement Benefits
It has long been recognized that differences in life expectancy offset a significant portion of the progressivity of the Old Age Survivors and Disability Insurance (OASDI) system when benefits are measured on a lifetime basis. The objective of this portion our analysis is to measure the distribution of retirement benefits relative to that of career earnings and then to use the results from our mortality analysis to compute expected lifetime benefits and their distribution. For the HRS sample, benefit values are those reported by recipients in the biennial interview. We use the self-reported values because we have OASDI benefit records for less than half the sample. 14 The number of male beneficiaries is about 10,000 (75 percent of those over age 50) men, and the number of women is about 13,000 (79 percent of the total).
We made a final adjustment for individuals with a spouse: the two benefits, as with earnings, are summed and divided by the square root of 2. The household-equivalized benefits are significantly higher and more widely distributed than the individual measure for women, but the adjustment has less effect on the distribution of men's benefits. We believe that the equivalized measure is a more accurate reflection of individuals' economic condition during their retirement years.
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We use the mortality equations in Tables 3 and 4 to compute expected life expectancy as the sum of the survival probability (S x) for each individual over the age range of 50 to 99 as
where D x is the expected conditional death rate at each age. Expected benefit years were computed with the same formula, but beginning with the age of first receipt of benefits. Lifetime benefits are the expected benefit years times the individual's fixed benefit. 16 As with the mortality equations, the analysis differentiates between men and women, and we have several sets of lifetime benefits using different mortality regressions, primarily using education and career earnings as a measure of SES. We have not incorporated any discounting of future benefits in order to focus on the role of differences in expected mortality.
The distributions are constructed by ranking each individual by the decile of their equivalized career earnings, and computing for each decile the mean of career earnings, point-intime (annual) equivalized benefits, and lifetime benefits. We computed the distribution on the basis of both individual and equivalized career earnings but report only those for the equivalized measure.
The basic results are reported in Table 5 We also report their life expectancy at age 50 and the number of years they can expect to receive benefits. There is a substantial variation of life expectancy for men, ranging from 25 years in the lowest earnings decile to 41 years at the top-a 16-year difference. The divergence is less for women, as their advantage over men narrows considerably in the transition from low to high equivalized earnings. The distribution of expected benefit years is narrower than that for life expectancy, because individuals in lower income classes are constrained by the minimum retirement age and those at the top of the distribution often voluntarily delay retirement to a later age. The differences in expected benefit years widen the distribution of lifetime benefits relative to annual benefits, and the result is about halfway between that of career earnings and that of annual benefits, but most of the change is at the top of the distribution. In the bottom decile, the measure of lifetime benefits is reduced by 10 percent relative to annual benefits and it is increased by 22 percent at the top. The patterns of change in the distributions are more evident in the top panel of Figure 2 , which shows the patterns of annual and lifetime benefits relative to that of career earnings for men (left panel) and women (right panel). Benefits are still more uniformly distributed on a lifetime basis than career earnings, but the differential mortality does offset a significant portion of the progressivity built into the point-in-time benefit formula.
The middle and bottom panels of Table 5 The more uniform distribution of earnings carries over to a slightly more compressed distribution of annual and lifetime benefits, but the extent of change in the comparison of annual and lifetime benefits is small. In the bottom decile, the measure of lifetime benefits is reduced by 18 percent relative to annual benefits and is increased by 11 percent at the top.
We can further highlight the role of increasing differential mortality by re-computing the probability of survival under two extreme assumptions where all individuals are born in either 1920 or 1940. We performed the calculation using the mortality equations shown in Table 3 (SIPP) and Life expectancy at age 50 and expected years of benefits for the two birth cohorts, distributed by deciles of career earnings, are shown in Table 6 . To highlight the changes by birth year, we show the values for both the 1920 and 1940 birth cohorts as a percent of the mean benefit in 1920. Using the results from the SIPP, life expectancy at age 50 for men is projected to rise from 26 to 31 years, and the number of benefit years is projected to rise from 17.4 to 21.3 years between the 1920 and 1940 birth cohorts. That translates into a 22 percent increase in the average lifetime benefit, but the distribution is very skewed, because the number of benefit years rises by only 0.5 years in the lowest decile and by 8.5 years in the 10 th decile. The influence of this increase in differential mortality is more evident in the top panel of Figure 3 , which shows the widening gap in lifetime benefits between the two birth cohorts at higher deciles of the earnings distribution. The gain in the lowest decile is only 3 percent, but near 50 percent in the 10 th decile. For women, the increase in life expectancy and benefit years is much smaller than for men, although the levels remain higher. The average increase in benefit years is only two years and it is expected to decline for the lowest two quintiles of the earnings distribution, but it increases by six years in the top decile. As a result, there is a large rotation of the distribution of lifetime benefits for women. The average benefit increases by only 11 percent, but the gain is 25 percent in the 10 th quintile and the loss is 4 percent in the 1 st quintile.
Using the results from the HRS, the average life expectancy at age 50 for men is projected to rise from 28 years for the 1920 birth cohort to 30 years for those born in 1940, and the average number of benefit years increases from 18 to 19.6 years. That is only about half of the magnitude of the increases estimated from the SIPP data. In addition, the HRS implies a more uniform change across the various quintiles of male career earnings. The increase in benefit years is 0.6 years in the lowest quintile and 2.9 years at the top. In effect, it indicates a smaller degree of increase in differential mortality for men. For men, the gain in benefits is about 4 percent in the bottom decile and 14 percent at the top (bottom panel of figure 3 )-significantly less than the 50 percent computed from the SIPP. The average gains for women are also smaller in the HRS than in the SIPP; but there is still a substantial change across the earnings quintiles with a drop in the number of years for receiving benefits in the lowest four quintiles and an increase at the top. Thus, lifetime benefits for those 1940 birth cohort compared to those born in 1920 fall by about 10 percent in the first decile and rise by 20 percent at the top.
Conclusions
The first major conclusion of this study is that a wide range of SES indicators, including career earnings, education, wealth and occupation all seem to work surprisingly well in accounting for differences in mortality risks. However, the results are most robust for career earnings and educational attainment. Second, except for the occupation indicator, the various indicators of SES were highly consistent in finding strong statistical evidence of increasing differential mortality in data samples constructed from both the SIPP and the HRS. We also find that self-reported health status is a highly significant predictor of mortality risk, but its inclusion in the statistical models has only a marginal effect on the evidence of differential mortality operating through the various SES indicators.
The secular changes in differential mortality are very large, but their influence on the length of time for which people receive benefits has been dampened by legal restrictions on early retirement for low-SES individuals and by voluntary postponement of retirement at the top of the distribution. We find that differences in mortality across the earnings distribution offset some of the progressivity built into the retirement benefit program, but the resulting pattern of benefits remains progressive.
We believe that these findings about the pervasiveness of a pattern of increasing differential mortality have important implications for policy. The findings suggest that the current emphasis on increasing the retirement age in line with increases in average life expectancy may have substantial unintended distributional consequences. That is because most mortality gains have been concentrated among workers with relatively high SES.
Finally, we found that the combination of survey and administrative data in the SIPP yields a very large data file for analysis of the link between various socioeconomic indicators and the pattern of retirement benefits. In contrast, the HRS is handicapped by the incomplete nature of the administrative records. Deciles, 1920 and 1940 Birth years 1920 1940 1920 1940 1920 1940 1920 1940 1920 1940 1920 1940 (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
